Silica (SiO2) 
Introduction
The use of sub-nanometer-sized precious metal clusters as luminescent materials has been reported by several researchers in the past few decades (Bhandari et al., 2016) . Interest in this materials is caused by intense light absorption, efficient emissions, and bright color emissions.
However, controlled synthesis and stabilization of clusters of one of the precious metals, i.e. silver, which is associated with excellent size, shape and electronic properties is still a challenge for scientists. To overcome this problem, several different synthetic approaches have been reported. Metal clusters can be stabilized by organic ligands such as small molecules (Zheng et al., 2002) or organic oligomers such as DNA (Temboury et al., 2016) , acrylate
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Copyright © 2018 WJC | ISSN 2621-5985 (online) | ISSN 2549-385X (print) Volume 2, Nomor 2, Oktober 2018 (Kunwar et al., 2014) , and peptides (Yu et al., 2007) , or by inorganic supporting materials such as glass (Royon et al., 2010) . A different approach involves the synthesis of "ship-inbottle" where the growth of metal clusters is limited by the pore size of supporting materials such as zeolites (Coutino-Gonzalez et al., 2014) .
Zeolite is a material that can be used as a host for silver clusters because Ag + ions can easily occupy zeolite cavities through cation exchange into zeolite pores, and also because of well-defined crystal porosity (Van Oers et al., 2014) . Several studies that have been reported, have shown that emissions from Ag-zeolite are in the visible light spectrum ) with external quantum efficiency approaching one (Fenwick et al., 2016) . Therefore, its use as a next generation phosphor material in fluorescence lamps ) and as a wavelength converter in solar cells has been recommended by researchers . The main disadvantage of light emitting diode (LED) material that is commonly used today, both organic and inorganic, is its susceptibility to oxidation and aggregation, which results in the loss of character of the material emission (Schwabegger et al., 2014) . The presence of Ag clusters in zeolite pores can prevent Ag aggregation, so that the Ag-zeolite material has the potential to be used as a light-emitting diode. Kennes et al reported for the first time, the first OLED with a silver cluster that was stable on the pore zeolite framework which acted as an effective emitter called ZEOLED (Kennes et al., 2017) .
Zeolite synthesized by Kennes et al. and other researchers for the application of LED materials, still using commercial silica so that zeolite synthesis becomes relatively expensive. Therefore it is necessary to look for a substitute for commercial silica so that zeolite synthesis becomes cheaper. One of the alternative is to replace commercial silica with silica isolated from agricultural waste, one of which is rice husk waste. However, the use of rice husk waste as a source of silica for zeolite synthesis will compete with the use of rice husk waste for animal feed. Vaibhav et al. have reported that silica can be isolated from several plant parts such as rice husk, bamboo leaves, corn cobs, and peanut shells (Vaibhav et al., 2015) . Nakanishi et al have reported that the content of silica (SiO2) in elephant grass reaches 80%. Silica isolated from elephant grass is amorphous (Nakanishi et al., 2016 (Nakanishi et al., & 2014 . Strezov et al. have reported that elephant grass can be converted thermally into bio-gas, bio-oil, and charcoal (Strezov et al., 2008) . Srisittipokakun and Sangwaranatee have reported the physical and optical properties of glass synthesized using silica from elephant grass ash (Srisittipokakun et al., 2014) . However, until now it is still rare for researchers to use silica isolated from elephant grass as a source of silica for zeolite synthesis. On the other hand, Kennes et al. (2017) reported the use of LTA type zeolite for ZEOLED applications by inserting Ag + ions into the zeolite pore. Until now no researcher has used other types of zeolite other than the type of LTA to synthesize Ag-Zeolite as a ZEOLED material. In this research, Ag-zeolite material has been synthesized using ZSM-11 Zeolite where the source of silica used is derived from elephant grass. 
Methodology
Chemicals used in this research was HCl (37%, Merck ® ), NaOH (Merck ® ), TBAOH (Merck ® ), AgNO3 (Merck ® ), and Aqua DM.
Silica Isolation from Elephant Grass
Elephant grass leaves are washed thoroughly and dried in an oven at 110 o C. The dried elephant grass is then burned by using the furnace at a temperature of 550 o C for 5 hours to remove organic substances. The ash obtained is dissolved with 1 M NaOH solution which is accompanied by heating at a temperature of 150 o C and stirring for 1 hour followed by the filtration. Then 3 M HCl solution is added dropwise to the filtrate solution until the pH of the filtrate solution becomes neutral, then left to stand overnight. The gel formed is then washed with hot aqua DM and dried in an oven at a temperature of 110 o C for 24 hours.
Zeolite ZSM-11 Synthesis
TBAOH is pipetted and put into a polypropylene (pp) container and stirred using a magnetic stirrer, then silica and water are added in succession and done slowly. After stirring for 3 hours at a constant speed, the solution is left overnight for the aging process. After the aging process, the mixture is put into an autoclave and put in the oven for 2 days at 170 °C. The residue is filtered and washed using aqua until the pH of the filtrate is neutral. The residue is then dried in an oven for 12 hours at 100 ᵒC and then calcined at 600 °C for 4 hours. Crystallinity and morphology of zeolites were measured by X-ray diffractometer (XRD) and Scanning Electron Microscope (SEM). Silica content from the leaves of elephant grass was measured by X-Ray Fluorence (XRF).
Synthesis and characterization of Zeolite Ag-ZSM-11 as a ZEOLED material
The principle of synthesizing Ag-ZSM-11 zeolite is by inserting Ag + ions into the ZSM-11 zeolite pores. The strategy is to mix Zeolite ZSM-11 into a certain concentration of AgNO3 and stir it for several hours. Then filtered using a vacuum pump accompanied by washing with aqua DM several times, and the residue was separated. The residue obtained in the form of Ag-ZSM-11 zeolite was then dried in an oven at a temperature of 110 o C for 24 hours. Furthermore, to eliminate the possible organic impurities in zeolite, calcination was carried out using a furnace at a temperature of 550 o C for 5 hours. Ag-ZSM-11 zeolite was then placed under a UV lamp to see the color of luminescence and was characterized by a photoluminescence spectrophotometer.
Results and Dicussions

Silica Isolation from Elephant Grass Leaves (Pennisetum purpureum)
Silica in elephant grass leaves (Pennisetum purpureum) was isolated using alkali precipitation method. The isolated silica was characterized by XRF, XRD, and FT-IR. Table 1 shows the results of XRF which gives information about the content of the oxide minerals in silica isolated from elephant grass.
The crystallinity of silica isolated from the leaves of elephant grass was analyzed using XRD whose results can be seen in Figure 1 . There is a widening of the peak at 20.37-24.8° with the highest peak at 2θ = 21.7°. This shows that the silica from the isolation has an amorphous phase formed due to the presence of silanol (Si-OH) groups on its surface (Shim et al., 2015) . However, the presence of peaks at 2θ = 30.38°, 31.45° and 44.31° indicates that crystalline SiO2 phase was also formed as an impurity (Shim et al., 2015) . Figure 2 indicate a peak at wave number 514 cm -1 , 663 cm -1 , 805 cm -1 , 984 cm -1 , 1195 cm -1 and 1641 cm -1 . Vibration at wave number 1641 cm -1 shows the vibration of H2O or Si-OH molecules which are reactive groups on the surface of amorphous silica (Mozgawa et al., 2011) .
The silanol group is a reactive group located on the surface of amorphous silica. In addition to indicating the presence of silanol groups, the wave number also indicates that there is still a water content in the isolated silica. The wave number 984 cm -1 indicates the vibration of the Si-O-Si bond (Lu et al., 2014) . elephant grass leaves. TBAOH will direct the filling of spaces in the structure of zeolites by Si and O so that later a ring will form which consists of SiO2 tetrahedra and forms a crystal lattice in the form of D5R (consisting of 10 rings). After zeolite is formed, then it is characterized using XRD. Figure 3 is a diffractogram of ZSM-11 zeolite synthesized in this study which is compared with the IZA (International Zeolite Association) database. In addition, the diffractogram of the experimental results was also compared with the journal written by Lu et al., where the specific diffractogram peak that indicates a ZSM-11 Zeolite has been formed at 2θ = 7.92ᵒ, 8.78ᵒ, 23.14ᵒ, 23.98ᵒ, and 45.21ᵒ (Lu et al., 2014) , Based on the diffractogram shown in Figure 3 , there is a peak at 2θ = 7.93˚, 8.85˚, 23.11˚, 23.96˚, and 45.05˚. Thus it can be concluded that ZSM-11 Zeolite was formed in this study. The presence of two peaks at 2θ between 23-25˚ and one peak at 45.4˚ indicates that in the synthesized ZSM-11 zeolite there is no ZSM-5 zeolite phase.
SEM image the synthesized ZSM-11 synthesis can be seen in Figure 4 . From Figure 4 it can be seen that the synthesized ZSM-11 zeolite has an oval shape with a fairly pointed tip and crystal growth in various directions. It can be seen in figure (a) that the overall shape of zeolite has been evenly distributed with the same size. This morphology is different when compared to the ZSM-11 zeolite synthesized by Lu et al. (Lu et al., 2014) . In ZSM-11 zeolites synthesized by Lu, et al. showing morphology with an oval shape that is not too sharp at the edges. This difference occurs because of differences in the source of silica used, the mole ratio, and the temperature at stirring and incubation, as well as the length of incubation time. Figure 5 shows the results of zeolite analysis of ZSM-11 using FTIR. FTIR analysis was carried out at wavenumber 1700-400 cm -1 , the wavenumber range is the fingerprint region to show what functional groups it contains. At wavenumber of 495.687 cm -1 is a bending vibration TO4 (T = Si). At wavenumber of 526.743 and 1220.926 cm -1 it is a double 5-ring (D5R) bending vibration in the ZSM-11 zeolite structure. This double 5-ring is an external link between one zeolite layer and another. At wavenumber of 811.090 and 1021.146 cm -1 it is stretching vibration of Si-O-Si (Dey et al., 2012 & Zhang et al., 2012 .
Synthesis and Characterization of Ag-ZSM-11 Zeolite
ZSM-11 zeolite was immersed into AgNO3 solution. This will cause Ag + ions to enter the pores of ZSM-11 zeolite, forming the Ag-ZSM-11 zeolite. The optical properties related to the application of LEDs possessed by ZSM-11 and Ag-ZSM-11 have differences in luminescence when illuminated by UV lamps as shown in Figure 6 . When the ZSM-11 zeolite was illuminated by a UV lamp, it produced a purple glow. However, when Ag-ZSM-11 zeolite is illuminated by UV light, pink luminescence is produced. ZSM-11 zeolite is an insulator so that the energy gap between the valence band and conduction band is relatively high. As a result, electronic transfers between orbitals will be relatively difficult to occur when illuminated by UV lamps and the luminescent of ZSM-11 zeolite will be purple, the same color as the UV light used. However, the presence of Ag + ions in the ZSM-11 zeolite pore will make the difference in the energy gap between the valence band and the conduction band smaller than the initial zeolite before immersed in Ag + solution. As a result, UV light emitted by UV lamps will be absorbed by Ag-ZSM-11 zeolite for electron transfer between orbitals (from the valence band to the conduction band), because the transfer of electrons between orbitals in Ag-ZSM-11 zeolite is relatively easier when compared with electron transfer between orbitals on ZSM-11 zeolites due to differences in the energy gap between the valence band and the conduction band. The transfer of electrons in Ag-ZSM-11 zeolite is proven by the presence of peaks at wavelengths around 500 -600 nm in the photoluminescence (PL) spectrum. 
Conclusion
Silica can be isolated from elephant grass with SiO2 content of 86.33% w/w. Silica isolated from elephant grass has amorphous properties accompanied by the presence of other crystalline silica impurities. From the results of XRD characterization, silica isolated from elephant grass was proven to be used as a source of silica for the synthesis of ZSM-11 zeolite. ZSM-11 zeolite synthesized with silica isolated from elephant grass has an oval shape and crystalline growth in all directions. Mixing ZSM-11 zeolite into AgNO3 solution, making Ag + ions into the zeolite pore and forming Ag-
